 DEPARTMENT OF TRANSPORTATION
- HAZARDOUS MATERIALS REGULATIONS BOARD
T 'WASHINGTON, D.C. 2080 20166

[ 49 CFR Parts 172, 173, 1791
| - [Docket No. HM-91; Notice No.71-25] TR
-~ TRANSPORTATION OF HAZARDOUS
- Cold Compressed Gases in Tank Cars
- The Hazardous Materials Regulations .
Board is considering amendment of the
- Department’s Hazardous . Materials
~ Regulations to provide for the shipment
- of ethylene, hydrogen, methane, natural
- £35S, and inhibited vinyl fluoridein a cold
- liquefied gas state in certain tank cars. |
~ The movement of several liquefied
- compressed gases at low temperatures
. in insulated tank cars equipped with . =~ .
- safety relief valves to permit venting, if = =
‘the commodity remains in the tank for v i
~an extended period of time, has proved o
- to be a safe raethod of transportation. -
- Under, the provisions of § 173.314, in- - -
- hibited vinyl fluoride is authorized to be =
- - so shipped in certain tank cars with = -
~ start-of-shipment commodity tempera-
o N ture Of nOtOVﬂr On F. Each tank is re_ ._
- least 30 days will pass before the pres- S R e P
-~ sure of the contents reaches the level =~ .
-* -~ of the safety relief valve setting. .- -~~~ -
~, For several years, these commodities .
- . conditions, authorized by special permits, - - R e e s R

~ permit holders relating to the changes o0 O
. Pproposedhasbeensatisfactory. - o0 0
., This proposal is based on a petitionto
. incorporate the terms of these permits . - = - R AR
~ into the regulations. The proposal also - .
.~ would amend the regulations relating to S e
- fibited vinyl fluoride, and those relat- - oo T

-~ Ing to present specification requirements. oo
- lor certain insulated tank cars, In addi- - e
~ tion, " new tank car ~ specificationss = . -
~ 113C120W  and 113D120W would be == .
~addedto the regulations. E R R
~ The petition for rule change also in- =
- cluded a request to amend the regula-
. tions to. allow the shipment of cold an-

- bhydrous ammonia in a proposed speciti-

cation 119A60W tank car, and to provide =~ =
prgposed new specifications 113B60W, S
~ 113C60W, and 113D60W. The small =
. amount of expaerience obtained under ~ =
. Special permits thus far for these items = -
.- 1s considered too limited to serve as a =
- basis for rule change. In addition, actual =
, ~ Operating difficulties ‘encountered with
the proposed 113D60W specification tank
car have raised serious doubts regarding

use of the “60-pound car”. The Board,

- therefore, is not proposing these Te-

quested changes ot this time,
~.In consideration of the foregoing, it is
- proposed to amend 49 CFR Parts 172,
173, and 179 as follows: .
I. Part 172: - _
- In §172.5 paragraph (a), the Com-
- modity List would be amended as fol-
~ lows: . B
§ 172.5 List of hazardous materials.
(a)'” * * % | |



Maximum  Dercent of the tank test pressure. The

Co _M#ltﬂntﬁ‘-ﬁ!ﬂ-ﬁq

Exemption and packing Iiafabe{ requ!fei;d quantity in =~ discharge capacity - Oof each of these
- if not exemp

Article Classed as~— - (see sec.) opoutside - safety relief devices must be sufficient
o g . o confainer by ' '

- 179.400 General specifications applicable to
o - cryogenic tank car tanks (minus -
100° F. to minus 423° ¥.) with
30-day holding time, consisting of
an Inner corntainer supported

179.402 S

(odd)

Ethylena,-ﬁqﬁeﬁed.i--------;-..._'_._.'.-.._' F.G........... No exeraption, 173.317....... Redgas....... Not acbep_ted;_ o

drogen chloride, cold_.______._____ Nonf. G... ... No exeraption, 173.317.._.... Green......... = Do, . |
BH/Igthang?lfqueﬁed:.-.....--.-..-.--...-;;i.,_i_ F.G........... Noexemption, 173.317._._... Red BS..uneee DO,

Natural gas, liquefied.._.......ccc... F.G........... No exeraption, 173.317........__.do......... . Do.

- IL Part173: o
(A) In Part 173 Table of Contents,

3173317 would be added to read as

follows: .

'173.317 Cold compressed gases in tank cars
| where venting-is undesirable, but
- which will vent if-left indefi-

 (B) In§173.314 paragraph (¢) Table,
the following entry would be deleted:

- Ethylen, quefled_........siiceeies o1

.~ ‘Hydrogen : -3
~ ° . Methane, liquefied..._...__J2I7TTTTTTTTT O o3g
- Naturalgas, liquefied._, ..., _icccoaolioii - 38

chloride, cold......_.__.0.... ...

) -

(A) In Part 179 Table of Contents,

. Subpart F heading and §§ 179.400,
1179401 would be amended; § 179.402

~ would be added to read as follows:

- Subpart F—Specifications for Insulated Tank Car

"~ Tanks Consisting of an Inner Container Sup-
ported Within an Outer Shell {(Class DOT-113) ° Gre _ meeting
SN - . the requirements of ASTM Specification
A300-68, Class 1. However, impact speci-
‘mens must be Type A Charpy V-notch.
as shown in ASTM Specification A370-
63 and must meet the impact require- -
ments at minus 50° F. Production welded
test plates prepared as required by W4.00

Sec.

within an outer shell,

179401 Individual specification require-

ments applicable to low tempera-

~ture tank car tanks. |
pecial commodity = requirements

tanks,

ments for pressure 1ank car tanks,

'_§-17_9.IO2—4 Vinyl fluoride, inhibited, B

- cold.

(a) Tank cars used to transport cold
vinyl fluoride, inhibited, must comply
with the following special requirements:

" Vinyl fluo

resd as follows: . -
 §173.317 Cold compressed gases in tank

" Filing density percent— - Maximum
- . o . 7 poted -

- (1) Each tank must comply with spec-

- ification. DOT-105A600W and must be

- designed for loading at 0° ¥,
- (2) All plates for the tank, manway
nozzle, and anchor must be made of steel
‘complying with ASTM  Specification -
- A3516-70, Grade 70, ASTM Specification and must meet the impact requirements
at minus 50° F. Produc test
- blates prepared as required by W4.00 of =
AAR Specification for Tank Cars, Ap-
pendix W, must include impact test

for low temperature tank car

Yiny!l fluoride, inhibited, cold.....__. F.G._..-...--._--._-.-..._..,'.-. No exen:ption, 173.317.--.-._.-...;-.,i.._.-.i-.-.-dc_lf.;,.-.-;..‘._'__.-. - ..De.

ride, inhibited ____ 58 ____._
1DOT-105A600W, Note 17" -

- Note 17 following the table would __bé
~canceled. = - - o .. i

(C) Section 173.317 would be added to

- cars where venting is undesirable, but
- which will vent if left indefinitely.

2 DOT-u3CioW,
80 DOT-105A600W.

D e e . D

© NOTE 1: The maximum shipging pressurs Is that pressure which must not be exceeded when cat is offered for
"7~ NoT® 2; The loading tempersture must not be colder than th2 minimum. temperature stenciled on the. jacket, - .
RS . | | NO I. _.'__3:--8 _cial R | ﬂdity smnc.il is requiredl-. I -, . . e . . L - . _ . ) : P . - ' . . .

A537-69, Grade A, or AAR Specification
TC128-70, Grade B and further meeting

of AAR Specifications for Tank Cars, Ap-
pendix W, must include impact test

‘Specimens of weld metal and heat af-
Tecled zone, prepared and tested in ac-

cordance with W9.00 of AAR Specifica~-
o R . ... . tions for Tank Cars, Appendix W, and
- (B) Section 179.102-4 would " be

- amended; § 179.102-18 would be added to
- read as follows: | | |

§ 179.102 Special commodity require-

these must meet the same impact re-

quirements as the plate material at

minus 50° F, - - -
(3) Insulation must be of approved

- material and must be self-extinguishing.
(4) Tank must be equipped with one

safel;” relief valve, set for the start-to-
discharge pressure listed in § 17 9.101, and
one safely vent of approved design, set
to function at a pressure less than the

tank test pressure, and not less than 75

- plied.

Wi vent it e tindeinitely.  incontact with the lading, . . o
‘&) Cold compressed gases must be  (11) The jacket must be stenciled ad-
 shipped as provided in § 173.314 (b) and ter capacity stencil with - .
(), §173.432, and the following table: | he minimum operating temperature of

-~ shipping Requlred tankcar,
—— pressure— notes?,3,5,6,7

_ -105A600w. . tureof 90° F.
© oopor-uaCiow. 0 ow o x T a g

rail express 1O Drevent building up pressure in tank
————  In excess of 82! percent of the tank
‘test pressure. = P
. (9) Each safety relief deviece must
- have its discharge piped to the outside
- of the protective housing. @ = =

- (8) Excess flow valves must be ap-
plied under all liquid and vapor valves.

(D 'Thermome'terwell_ must be ap-

(8) Gaging device is not required but

- mmay be applied. Fixed length dip tubes
~may be used for gaging. @@= @00
- (9) A pressure gage must, be applied, -
~ (10) No aluminum, copper, silver, zine,
~or alloy of any of these metals shall bé

i L . . R i} - . ; .. -
. . a . - N s - "
- - . . . '
LI . - - At L4 .
. . .- ' '
‘ * | . . .
b )

LA

- Specification DOT-105A600W and be de-

- slgned forloadingat minus 50°F..
- (2) All plates for the tank, manway
- nozzle, and anchor must be made of steel = -

~ complying with ASTM Specification =
451670, Grade 70, ASTM Specification -~
- AS37-69, Grade A, or AAR Specification =~
FC128-70, Grade B and further meeting =
- the requirements of ASTM Specification .

9 i memiB  Hydrogen: chloride, cold.
.. (a) Tank cars used to transport cold =~

‘used in the tank construction, or fittings =
jacent ta the water capacity stencil with .

- (12) The tank car and insulation must
_be designed to prevent the lading from
-+, Increasing from the maximum allowable -
... Shipping pressure to the start-to-dis~ =
. Charge pressure of the safety relief valve =~

. Within 30 days at an ambient tempera-

~~ _ NoTE 4: The liquid portion of the cold compressed gas must not completely fill the tank at & temperature that .~ (1) Each. tank ‘must comply “with ¢
- willresult in a pressure equal to the start-to-disc harge pressure of the safety relief valve. For definition of filling density
SRS 178.814(c) Note L.~~~ L TT s T T
S mN%TE &: Igrgo'r to return of empty cars, liquid must be drajned from cars and pressure must be reduced to less -
.~ NOTE 6: For special commodity requirements see §179102and § 179402, - . - . T
-~ _ Nore 7: The shipper shall nctify the Bureau of-Explosives whenever the car is not received by the consignee
- Within 20 days after shipment. - . = L e S

A300-68, Class 1. However, impact speci~
mens must be Type A Charpy V-notch as

L

minus50°F.
- (3) Tanks may be equipped with ex-

terior cooling coils on top of the tank .
- (4) Safety valves must be monel

trimmed and must be equipped with
- frangible disc of silver, or teflon coated
monel or tantalum. Discharge must be
piped to outside of the protective

- housing, I - '

(5) Loading and ""uhloading valves

must be Hastelloy B or C or monel trim,

identified as “Vapor” or “Liquid”. Ex-
cess flow valves must be applied under

all liquid and vapor valves.

shown in ASTM Specification A370-68
tion welded test

‘specimens of weld metal and heat af-
fected zome, prepared and tested in ac- -
~cordance with W9.00 of AAR Specifica-

‘tions for Tank Cars, Appendix W, and
these must meet the same impact re-
‘quirements as the plate material at



(6> Thermometer well

must be ap-
blied. '

(7) Sump in the bottom of the tank

under liquid pipes must be applied.

(8) All gaskets must be teflon  or

teflon jacketed.
may be applied. Fixed length dip tubes

- may be used for gaging.

- (10) Insulation must be of approifed
material and must be self-extinguishing.

(11) The jacket must be stenciled ad-

jacent to the water capacity stencil
“Minimum Operating Temperature __.
Fu_. | _

e S

must be designed to prevent the lading

from increasing from the maximum al-
lowable shipping pressure tc the start-
~ to-discharge pressure of the safety re-

~ lief valve within 30 days at an ambient =~

temperature of 90° F. N
(C) The Subpart F heading would be

- amended to read as follows:

Subpart F—Specifications for Insu-

- lated Tank Car Tanks Consisting of
n Container Supported

- Within an Outer Shell (Class DOT-
(D) Section 179.400 would be amended

~ toreadasfollows: - . R
 §179.400 General specifications appli-
- cable to_cryogenic tank car tanks

- of an innér container ~supported

§179.400-2 Approval.
~__For proc approval,  (b) If tk ssel is divided into
seey 1793, - - compartments, the total heat transfer

§179.400-3 Type.
- fications must consist

~outer shell. The __ 1
“equipped with piping systems for vapor
- venting and transfer of la

alve e levices, controls, gages and 5y qyo o required bursting .

. with 30-day holding time, comsisting ., ubpREP lading " at start-to-

_ within an outer shell.

- when applicablg'g-179-'-40__2-?5 -

~ ments of §§179.400, 179.401 and.

For procedure for securing

(a) Each tank built under these speci-

tainer suitably supported within an
tank

valves prescribed herein, |

- out of roundness of the cylindrical por- -
tlon of the inner and outer shell must

- (b) The annular space must conta,ln
a Sultable insulation. Tanks must be
in cross section, with heads de~

circular

signed convex outward. The permissible

be no greater than that permnitted in
‘section VIII, division 1, of the ASME

Boiler and Pressure Vessel Code (1968

‘Edition) Paragraph UG-80.

(c) When the tank is divided into
must -

compartments each compartment
be treated as a separate tank.

§ 179.400-4  Insulation. |
(a) The insulation system must be

such that the total heat transfer from
he atmosphere at 90° F. to the lading

t
aﬁb the average temperature between the

maximum temperature at the time of |

- § 179.401--1(a),

N | . time. The
(9) Gaging device is not required but
insulatior,

‘culated from:
(12) The tank car and insulation - Where T S o
Ui and U;=internal energy in B.t.u./lb. for
- - the combined liquid and
. vapor lading at the maximum =

 he= enthalpy ~ of * liquid - at start-,to-f:.-

LG ~at a temperature of 90° F. .

car must be

ding and with .~ pressure. =

shipment and the temperature at the

lve start-to-discharge pressure né ,
sarety valve start-to-discharge p Bk ~ E=09 welded joint efficiency; also E=1.0

does not exceed the valuye

(1) The

_ > commodity described - in
§ 173.314(¢c) of this chapter and is cal-

q=0.004 (U, U1) D

shipping pressure and start-

- tively. o | EE
D =density of lading at start-to.
-~ discharge pressure,
- lon; . o
. Q=heat transfer,
S water capacity.

can be approxlmated by:
L S e 1441}(P2—-P1)

e el

B T

. . discharge pressure, B.t.u./1b.:

. Ehipping pressure, B.t.u./lb; -

P:;v.i’é‘tﬁer'if.tﬂ#.disj@harge_ _pressure, p.s.tg.:

S --.E:t_#;’jma._xlmiim_-._"shipp'mg; ‘pressure, p.si.g.;
. - H.T.=holcing time, days; S
- " .g=heat transfer, B.t.u./day/Ib. water
- eapacity, o T TRE

_(b) If the inner vessél s divided into

. must be calculated for each compartment

guishing as defined in ASTM D1692-68.

-

; 179400'"5 : B“"Stlng o

préssure of the

in § 179.401--1(a).,

(). If the insulation system is an
‘evacuated type, the outer container must

be - designed in - accordance with

§ 179.400-6(d) in addition to the loads
Specified in AAR Specifications for Tank
Cars, AAR.23 and the loads transferred

to the outer container through the sup-
port system:. | B ) o

§179.400-6 Thickness of plates,
(@) The wall thickness after forming

- of the inner container and 2:1 ellipsoidal

heads must be not less than that speci-

fied in § 179.401-1(a), nor less than that

calculated by the following formula:

2SE

| The insulation require-

ments are based upon a 30-day holding
_ total heat transfer must in-
clude the heat transferred through the
Support system- and the

to-discharge pressure, respec-

Ib./gal- )
| B.t_ﬁq.i,/daj/lb; '

- in §179.40

~ _(minus 100° F. to minus 423> F,) M=enthalpy of liquid at maximum Calculated

and  buckling

inner container is listed gy,

where: o -
d=inside diameter in inches:
. for seamless.heads;.' | o
rominimum required bursting pressure in
- 'psd; o o o

~ S=minimum tensile strength of plate ma-

~ lerial In psdi. as prescribed in AAR -
. Specifications for Tank Cars, Ap-
-~ pendix M, Table M1: -

permissible heat transfer is  t=minimum thickness of Plate in inches

- after forming.

() The wall thickness after forming
~of inner container 3:1 ellipsoidal heads

must  be not less than specified in

- §179.401-1(a), nor that caleulated by the

-"'Pd_ |

! =——x183
where: -~ .
d=inside diameter inches; =
£=09 welded joint -efficiency:
- E=1.0for seamless heads: L
P=minimum required bursting pressure in .
o oopsd; R e
C S=Z=minimum te

except

nsile strength of plate ma.

. Pendix M, Table M1;

[
ta

_container must be not less than sp ecified
1-1(a), nor less than that -

E=09 welded"

E=1.0 for Seamless heads: .

~ P=minimum required bursting pressure tn

 S=minimum tensile strength of plate mia- T

- . terial in p.si. as pr

- . r=inside knuckleradiusmmches e e TR
©) Insulation must he  calf. copi. = minimum thickness of blate in inches. -
{0 Insulation must be self-extin- . after Ag. T

heads must be not less than

determined by the following formula:

B 2.6E (t/D)2s ..
. L/D—045+/(t/D) . .

Pc=critical collapsing pressure (375 p.s.i:
_ minimum); B

 E=modulus of elasticity of shell ma- o

~  terlalinp.si.; - o
- I=minimum thickness of shell material

.~ . after forming in inches;
~D=outside diameter of shell in inches;
L=distance between stiffening ring cen-
- ters in inches. (The heads may be
considered as stiffening rings 1o-
cated one-third of the head depth

from the head tangent line.)

~ ferial in psd, as prescribed in AAR e
.. Specifications for Tank Cars, Ap- =~ .

by thef‘“’ﬂﬁ"""ilf?tg1’01‘mula ety

S g PR N e ,
~  specifications must meet the require- L T s B R e

..~ ' Specifications for Tank cars, AP*



© value of ‘W defined’ above. The outer wails caused by a given internal pressure -

IO G |

-4 -

(e) If stiffening rirgs are used in de- , Pu-,"-—'crigiﬁil_' coligsing pressure (375 psig. (1) All steel castings, steel forgings -
signing the cylindrical portion of the e aum) ; of stiffening ring . 21 Steel structural shapes must be of
- outer shell for external pressure, they :mﬁu;“;;f_;ms“fity of stiffening ring . material to an approved specification, =
- must be attached to the shell by means o aberiatll Lt . See AAR Specifications for Tank Cars, =
~ of fillet welds.  Outside stiffening ring  (4) Where loads are applied to the appendix M, M4.05 for approved material -
~ attachment welds must, be continuous on outer shell or to stiffening rings from specifications for castings for fittings,
each side of the ring. Inside stiffening the support system used to Support the - (2) Rivets must be of steel as specified
‘ring attachment welds may be inter- inner container within the outer shell, in AAR Specifications for Tank Cars,
- mittent welds on each side of the ring . adclitlonal stiffening rings or anincreased appendix M, M4.04. NI O o
with the total length of weld on each ~moment of inertia of the stiffening rings . s 179400—3Tnkh de.
~ side not. less than one-third of the cir- designed for the external pressure must S | LorTeEE o fARKeads, R R
* cumference of the tank. The maximum be provided to carry the supportloads. ~  (a) Tank headsof the inner container, -
space between welds must be eight times (1) Bottom of inner container may be -compartments and outer shell must beof . .
the tank wall thickness. =~ -~ equpped with a sump and siphon bowl approved contour, and may be flanged
be included when calculating the moment. SUmPpS or siphon'bowls, if applied, arenot ) F langed and dished heads must =~
; -  The effartiga limited in size. They must be made of have -8 main inside dish radius not =

#"-'r-'- .#L‘-‘“q'..-.r."'f"_ =

L |

ﬁ ;ﬁiﬁ‘;lgij I;;'ngh Eﬁee ?Ei‘if;"gt?agﬁ- _ cast, forged, or fabricated metal and be ~greater than the outside diameter of the
ment of +he ring i en by -0f good welding quality in conjunction straight flange. The inside knuckleradius =~

. -

fnent of the stiffening Ting Is glven by ‘with. the metal of the inner container. must be not less than 6 percent of the

. thefollowing formula: 7 - When the sump and siphon bow! are outside diameter of the straight flange
R - W=omRe pressed in the bottom of the shell, the but In no case less than three times the
cowhere: oo oo 4. Wall thickness must not be less than that head thickness, - T A
- WEmCR of Shell effective on each side  gpecifieq for tne. inner container. The § 179.400-9 Compartmenttanks, ~ =~

 R—outil Stiflening ringininches; oo ion of a circular cross section inner - S R i i oo S S
- B= ouiice radlus of the outer shell in contt:a,iner to which a sump - axia siphon ~ (a) When two or more compartments’ - -

' t=plate thickness aftor forming of the bowl is attached need not comply with are desired, the Juner container must -
7 outershell {n inches, . B . the out-of-roundness requirement speci- . consist of two or more separate tanks ™ -
B e e . fied in appendix W, W14.06 of the AAR: each having two heads lesigned convex - -

. (2) Where a stiffening ring Is used . gpecifications for Tank Cars. Any por- outward. If the tanks are joined together
- Which consists of a closed section having 46,00 2 'sump and siphon bowl not form-  they must be connected by a cylinder = -
. two webs attached to the outer shell, jno',, part of a-cylinder of revolution - made with plate of the same material as. -

~ the shell plate between the webs may be must have walls of such thickness and be the vessels and having a thickness not -
- included up to the limit of twice the - 50 reinforced that the stresses in ‘the - less than that required for theta; < shell, - -

- The joining cylinder :nust be applied to .~

- flange of the closed section must be sub- are no greater than the circumferential the . outside surface of the tank head =

Lo the same limitations with W based gpress whioh vould exist under the same . straight flanges with a tight fit. The =

and £ of the flange. Where two internal pressure in the wall of a tank of -* cylinder must contact the head flange .-

M
-

. separate members, such as bwo angles, - circular cross section designed in accord-" for a distance of at least two times the = .

- 'member.(The_maximum_lengthof Shﬁ’-llspecmed n §179.401-1(ay, . - .o

iny ance with §179.400-6(a). However, the plate thickness. oo o ity mum of 1-: .

. be treated as a single stiffening riny wall thickness must not be less than that - inch, whichever is greater. The cylinder . =
ecified 1 -7 . must be joined to the heac ﬂangebrnrf...,,r“

51794007 Materials. to fabrients D€ad seam to cylinder must not be less ™ 0
-, ¢8) Plate material used to fabricate than 11, 1nches or three times the plate =

 Plate which may be considered effective is

{3 The stiffening g must have 2 the in ner container and appurtenances thickness, whichever is greater. - - o
- moment of inertia large enough to sup- must be as specified in § 179.401-1 (8). It - (b) Voids created by the space between ..
- bort the critical collapsing pressure as must be suitable for use at the tempera- * fnner tank heads joined together to form*

determined by either of the following - ture of the lading and compatible with g compartment tank must be provided - i

~ formulae: - thelading. . ... withatleast.o 1 10.€ at their lo s

- _oee3sspLP, () Carbon steel plate used to fabri- . est point which must not be closed. Pro~ .
- ¥ —=_catethe outer shell and heads must com-- visions must be made to avoid the trans<:

' prp.  ply with one of the following specifica~ - fer of insulation into or from thisvoid.” -~

~ with at least one drain hole at their low~. PR

" ge 046 DOLP. ~ + tions and with the indicated minimum = ~(¢) 'When two or more inmer con- . = -
- where o B ~ welded condition. The maximum allow-  he divided into- compartments.” - <
PRI | 1t of Inertia af ctime. . 8Dl carbon content must be 0.31 percent = o~ A XL L e e
T g e Of nertie of stiten-  CHE  contont peoal specification allows  § 179.400-10  Welding. I
~ Darallel to the vessel axis In inches ~CArbon content greater *han this amount.  (a) All joints must be fusion-welded
ey Yothefourthpower; . The blates may be clad with other ap- ~in compliance with the requirements of
~© I'=required moment of Inertia of com- 1} I.foved._materials:; e .- AAR Specifications for . lTank Cars,
- . bined section of stiffening ring and  ~————-. — e "ap_p_endix--W;'t O B
- effective width of shell plate about .. Minimum _ (b) Impact “test specimens must be
| vessel wis in tnener bbb e Minmam n3ienes  Temoved from the welded test plate
.po-we'r'- VXIS nches __O _ _01_11‘. oo 'Sp*iﬁiﬁcatioh:s I s(tren_gt)h _, 'z.(pﬁli*:ffg): .:(['ﬁglllir%W]-B of thedéA%T§pec]§c:a%9n fog
= _  bower o ey g B APsd) . welde ankK ~-aI'S, appen 1X W ~.ana su jected =
 Vinomeyy T Ot theemtershellin g + “ong"  to the tests preseribed in § 179.401-1(ay.
- L=one-half of the distancs from the cen- . fwdinad () Al joints of the oner and outer .
. -terline of the stiffening ring to the ——————— T - containers must *_be_double-wehded-_, butt
- next line of support on one side < ASTM A £15-69, Gr. 03..... .~ . 55,000 28 Joints, except closures for access open-
- Plus one-half of the distance from ASTM Atisos g0 8 00 25 ings. No more than two circumferential
- the centerline to the next line of  ASTM A 515-60 Gr. 70..... - 70,000 20 - closing joints in the cylindrical portion
- Support on the other side of the ASTM A 285-69, Gr. A_.___ 45,000 2> of each outer container or compartment,

- -- es are ASTM A 285-69, Gr. B__._. 50, 000 O eldinG hand te  opoe 0T COM .
stiffening ring. Both distances are ASTMQE%EQ' Gricl 1 sow s including head to shell joints, may be

vessel in Inches. (A e of sunpy  ACIN A HETD OF G w0 5 Single-welded butt joints using a back-
- ’ “me-- ' o0 ing strip on the inside of the joint. If

- is: (1) A stiffening ring which meets ASTM A 516-70, Gr.65..___ 65.000 20 il o h WA uaith |
the requirements of his paragraph, ASTM A 516-70, Gr.70.____ Z‘{'* ggg - ..1'23 the outer container is separated into two

or (2) a circumfarentia] line of a AARTC_ H'»B—'TO,_GI‘. A&B.. - ormore CompartmentSby Iinternﬂl heads,
head at one-third the depth of the ~— o | " the heads must be attached inside the
- head from the head tangent line.) ! Maximum stresses to be used in calculations,. outer shell by fillet welding as shown in

" . tensile strength and elongation in the - tainers are provided, the outer shell may

- - - . .




../ AAR Specifications for Tank Cars, § 179.400-~15 Access to inner container, § 179.400-17 Control valves and gages, .
" appendix E. B . (a) The inner eamntaim... .. he ren. oo L R -
- § 179.400-11 Postweld heat treatment. vig_e_d with a means of access having g shutoff valves and_,ct:»ntrolj'va‘lvesf must
" (a) Posiweld heat treatment of the nhimum inside diameter of 16 inches, . be provided wherever needed for contro] )
- Inner container is not a speciﬁCation. 391..11101_'0*3'119“"; of -th_e -a‘_,cces,s opening of Yaporfphase pressure, vapOr-p_h_as'_e' -
requirement. - must be made 0f the same materia] as venting, liquid transfer, and liquid flow

outer shell woim ception of the ClOSUre must be of an approved materia] broved materials compatible v ith the =
~outer shell with the exception. of the C:0Sure m . IR A - product and hacim. apatible with e
~ circumferential closing seaI::ns must be 2nddesign, = R Product and having satisfactory brop-
 postweld heat treated in accordance with | (0) Ifa welded .‘_"1_95'-'.‘-1':3 Is used, it must - erties &t:th? lading 'temper,atur_e._ N
- the requirements of the AAR Specifica- D¢ designed to allow it to be coopened - (1) Liquid control valves must be of E
- tons for Tank Cars, appendix W, W17.00.  bY grinding or chipping and to be Closed extended stem design, = I
All items welded to this portion of the ‘agan by rewelding, prefer ably without (2) Packing, if used in these valves, ;
“outer shell must be attached hefore post- & Deed fcr new parts, A cutting torch nust be Satisfactory for use in contact
~ weld heat treatment, Welds securing the Mustnot beused,. - 7 - With the lading and must be of approved = -
inner container SUDDOrt system to the g 179.400--16 Ingner container piping., = materials which Wﬂleﬂ.’ﬁctivel.y seal the -
outer shell, connections at piping pene-. =~ 7T 0 ¥ L | of
trations, closures for access ‘openings,

i 1S Tt o e  compatible with (h 98 from material Toust be installed so that they can by |
when it is not practicaple due to final COmpatible with the product and having - readily operated, These valves must be
assembly procedures. =~ fnzf'{:ffl?ﬁtogghpr OP%I_' ttl;es a.ftrtﬁe lading tl'r]em" _mounted so that operation of the valyes @
" (e) When cold formed w o Iy e O e outlets of all vapor p ase " wily 'not-jtransmit-exée‘ssit"rei forces to the
. (¢) When cold formed heads are used ‘and lquid phase lines must be locate de.*If?iDinQ’-,System- o omenve lorees fo the

ese . (0 Gages. Tnstruments mecessary for

.8 179'—*403,'?12'-_S“PP"-"SY“&meP, inner  mygst be made to allow for thermal ex- is designed must be provided. Instry. @ .
@ The inner container must be sup. o Loading and unloading line. A 1iq. - be securely mounted within suitabls pror
 borted within the outer shel] by a support - uid bhase transfer line must be provided bective housings and must ‘include the = .
system of approved design. The System - Which will have g -manually operated dollowing; ~— ~ TR B O T

- and its areas of attachment to the outer Shutoff valve located as close as practical - (1) Liquid-fevel gage. - Connections =

- shell must have adequate strength and to the outer shel, plus a secondary clo- muyst be: provided for a liquid-leve] gage <
- ductility at - operating temperatures to * sure that is liquid and gas tight, This of approved design to - indicate .the S

| ... . With lading to any level Incident to sure will bleed off vefore the closure can inner container. The gage, if not portable, ' Y
77 frabsportation. - T RECent o o moved complefely. A vapor trap st be mounted in a position where if
b)) g B> The subport system must be de. muss o corporated in the line and lo-  will be hefony Visible to an operator duf-
./ siened to be capable of supporting, hot - chted as close as practical to the inner o8 iransfer operations or storage, This e
1 - accelerations of the. following magni- 2) Vapor-phasezz'ne.‘AVapgrr_phase_kr,ea,dl_ly._, accessible, =
- container js fully loaded and the car is relief devices covered in § 179.400-18 con~ length dip tube must be orovided with
~ ®dwpped with a  conventions, ‘draft nected to this line to operate at their manually operated shutorr valve located = -
- gear: . - e S __-.--_._-.'-desﬁign'*=capacityj without excessive pres- as CIPSE'faS;__-DQSSible_- to the outer chell anq DA R
Longitudinal _____.____ . . 7G  Sure buildup in the tank-must connect to mthmasuitablehoumng.ltmus_t.be in-

-._l-_---——_----—_—»—_--——.—h---;—_-

| venbsverse ... [ 1TTTToeem- IO the inner ccntainer, The vapor-phase stalled to Indicate the maximum liquid - o
' Vertica] e LTI 3G line must have g manually operateq ,lrel‘l’e.li'lf"r “the al]mfable;ﬁlling density. -~ ©
’ - The longitudinal acceleration may bpe fhuigf_f V%‘.‘.I_-Y?f--_‘?‘?ated as 0105_3'-_.3?5 practlcal _msfaneﬁersgn t(}-,aof iileisdll::)ct;ltbe%mgsttge;
of approved design, which hex GiC® closure that is liquid and gas tight. This - aeitudinal centerline of the tank and |
, Sure will bleed off before theclfosurg can - ©f the tank in either direction, LR D
at 10 miles per hour, is used between the be removed completely. . (3) Vapor-phase re osure  gage. A
coubler o5 Per hour, ¢ straotoveen the . 3) Vapor phase blowdown line, A ~Vvabor-phase pressure £age of approved
(Couper and the tank structure. blowdovn line must be provided, 1t e Gesign must be provided to indicate the
5 179.400-13  Cleaning of inner con. 'be attached to the vapor-phase line speci- YaPOr pressure within the inner con-
tainer, . on ~ fled In subparagraph (2) of this para- Ainer. The gages must be mounted foas

Precautions must be taken to avoid con- to permit reduction of the innef_ve'ssel'_. safety relief devices for the oo, L
tamination of the System after cleaning, pressure When the vapor-phase line js ofth’g’tank'assembly and 'pipiggosﬁre;tiggr "
' 10— ' e - connected to s, closed System. The dis- o o:c sy, ASSEmMbly . e g T

~ thoroughly cleaned and drieq. Proper oOberated shuteff valve must be provided (a) The tank must be provided 'ﬁ;ith' "

) e _ e 1. . Charge from this line must be outside the = 3; .. - < a18€ Irom th D Tt ot
All longitudinal ang circumferential housing, e TR ) directed away from operating pgrsopn_e_j, -
joints of the inner container and all () ressure-building system. Not g Lri shell, car structyre. o s, Of b qd
‘ongitudinal and circumferential JPuble-  specification requirement, 1f ¢ pressure- gal,lfbggySagglliaﬁg;s.S%?zfggefwggcﬁieg n
relded butt Joints of the outer spellmust  puilding system i3 provided for the pur- gafety relief devices are Dbrohibited. Ajl
be examined thr oughout their entire poge of bressurizing the vapor space of maiy safety relief devices must dgischarge
; length in compliance with requirement the inney container to facilitate unloag- - to the outside of the Drotective housings
of the AAR Specification for Tank Cars, ing the liquid lading, the system must in which they are located. This provision
appendix W, w19.00. - - be of approved design. _ ~does not apply to small safety relief
f | . .

- Y .



[ e o ey oy
'

G with loss of vacuum, whe

~ (whichever requires the gro
@y Safety relief valve. The mnercon-

-~ tainer must be equipped with a safety 7 % ace, The gage. if ot bortahle  tani o beclics Ainlv med oS, fach
 rellef valve without an intervening shut- annular space. The gage, if not portable, tank _mu.st._b,e blainly ‘and permanently
L e and $ot to operate at the pres- T 08 FOUAK Visible to an operator. three-eighth inch high intg the mpoost e
- safety relief valve capacity must be suf- - be readily accessible, '

- insulation space is_filled with air or

' gaseous lading (whichever requires the o040y relief valyes or the protection SPeCification___ . .. = - Dot-113A60W, .
- greater capacity) at atmospheric pres- ¢ .oy y relief valves for the protection L

. 1 .
- —l-———-—-'!“—'____ - H
Ll "o ]
S . L .
' '

valves installed to protect isolated sec- I a safety vent is used, it must be de- emptied of all water and purged of all [
tions of lines between the final valve and signed to prevent distortion of ~the water vapor if water is used for testing.
endclosure. - frangible disc when the annular space 18 (1) Calking of welded joints to stop '
() Materials: Materials used in safe- evacuated. . Addtsienr o leaks developed during the test is pro-
by relief devices must be suitable for use  (e) Piping system: Additional safety hibited. Repairs to welded joints must be

- at the temperature of the lading and relief valves must be installed in each - made as prescribed in  AAR Specifica-

- must be compatible with the lading in piping circuit where the system can be tions for Tank Cars, appendix w.

-
-

“iellquidorvaporphase. ~  isolated by closing the shutoff valve g (b) Pressure testing of the outer shell

(c) Inner container: Safety relief de- that a dangerous pressure cannot be g not a specification requirement -
vices for the inner container must be built up. These safety relief valves must oo . S
 vaper oty (piping connected to the be designed to open at a pressure suf- § 179.400-23  Oper Sting instructions,
~ vapor phase of the inner container and. ficiently low to prevent damage to the. = (a) All valves and gages must be

mounted so as to remain at ambient tem- component or system affected. - . clearly identified with corrosion resistant

berature prior to operation. Additional g179.400-19 Test of safety relief valves. 13Meplates. A plate of corrosion-resist-
requirements are as follows: = e . . . ant material bearing pbrecautionary in-
(1) Safety vent. The inner container (&) Each valve must be teste‘}- by alr . structions for the safe operation of the
must be equipped with a safety vent OF €3S for compliance with § -19.401-  equipment during storage and transfer
- without an intervening shutoff valve and 1(8) before being but info service. Operations must be securely mounted
must be designed to function at the'preg— 5 179.400-20 Evacuated insulation, - g’l?;;iolrt Swl;gl gg'reai‘;dilyf_visibllef to a‘; o
sure specified in §179.401-1(a). The = oo 5 0 R AMOM e iesGl ninstruction plate must
sa.fety E}fzflt capacity must be -SllmciEnt tl *ga)dIf tlae P e_rformangf Oftthe 1n§‘%§‘_ be mounted in each. ho’usi_n“g-._._ containing =
~ to limit the pressure within the inner h_oﬁnt _Epenfsl pln-eeva:qua._ Q?S Ot;;_‘ee ”t'e"- érating equipment . an _ R
| Quring ol songieuet ihe test PIESSUTS  uCll must be provided s tocnolte”  Product handiing.  Thase poios for
during all conditions of operation, both SPel it offeotive ovided Hon of thiEs ¥ must include a diagram of the tank and
normal and abnormal, including fire Peliml_ _€llec ,.Yt.e--; ev.aclfia -,1°-‘,1t O s lelan- its piping System with its various gages,
with loss of - hen the Insulation ¢ ® WECC Bebeen the outer shell and  control valves, and safery relief devices
~space is filled with air or gaseous lading "¢ \PDer container. . . vatar  Clearlyidentified and located, =

- operating equipment and controls for .

- Is used, connections must be provided S 179:400-24 Stamping.. =

for a vacuum gage of approved design " (a) To certify

=

- ity) at atmospheric pressure. g R g iy i

) 0 indicate the absolute Dresciee ir soo 7 that the tank complies .
to indicate the absolute pressure in the- with all specifications requirements, each -
- must be mounted in a position where it - Stamped in letters and figures at least
_ B Emmpleof

_jure specified 1n § 179.401-1(a) when the () All valves, gages, closures, and ' N s@iﬁ‘;ﬂ;‘;

-

~ ficient to limit the pressure within the

oy - ' . o . - . .. . .
' -t . - . . .t 1 N . . . . I' ".' "o .

- safety relief valves with the exception of =

olated piping, must be  endlgeod MIRImum loading temperas - MiiooABOW.  a.
solated piping, must be enclosed gy " 0218 tempera- " Minus 4230k, |~

 minimum size reliet vale Fody must L Within protective housings. The protec- nner container. .. . Innercom. . ‘..

" minimum size relief valve body must be

.. accordance with AAR .:peg_iigathns_:-._:_fgr ~ vironmental exposure, and mechanical

~ vhree-fourths inch IPS. The relief valve tect the enclosed components from direct Materfal. .’ _ Gommmeaiilloo ll ASTM A-240-
ren e 1re.” and mee ' Shell thickness............-  Shell Ywsineh. -

~ Tank Cars,appendix A. ~ damage incidental to normal operation feadthickness...._._..__._ ' Head%isinch,

lowse of poration conirol. The routine of the tank car. They miust be qersion Tank bullders it DA tnches.”

- release of vaporized lading must be con- sg g to provide reasonable access to the  papeos original " 00-0000GHK.

~ trolled or prevented as spemﬁEd in -enclosed components for operation, in-  test and i_ni-t:_iaﬁl’sfdfﬂfp'a,r'ty?‘:f-‘* S

~ is provided for the bpurpose of allowing the event of valve leakage or safety re- Car assembler (if ot

-

8§ 17.9_.‘4_91'—11_(3).: S B T a'§pec1;ian,_'_',-a;ndf._ma_im_:ena,nqe,__ and so that  conducting original test, -~ . .. .
. (4) Safety interlock. Not a Specifica- vapor concentrations cannot build up to * Water CApAcIity.. . ... .. - 000001bs. ..
. tion requirement. If a safety interlock a dangerous level Inside the housing in Qutershell..._.._.______ --- OQutershell. . .=

' » 01 ' | , ' her than - DEF. =~ -
transfer of lading at a pressure higher lief valve operation. The enclosures must Material_._____ <-ooo—____ .. ASTM A515-70 =

. = b
[ + . " .
_—

~than the pressure control device setting - be operable by personnel wearing heavy - p, ¢ buildaet'fs-.,i-iﬁtiéisf';..-._;-;-.;'.-.:--' xXYa. o

“but less than the salety relief valve gloves and ‘must incorp'_ora.te__prOV1_siOn3_',,_-_;'f B A
.. setting, the.design must be such that for locks or seals. Protective housings. - (b)) Any marking, . stenciling, or .
the safety interlock will not affect the and their covers must be constructed of stamping on the shell or hea ds of the

 discharge path of the safety rellef valve metal not less than (0119 inch in innercontaineris prohibited,

interlock must autamy tioally provige oy Lickness. - ~~_(© Inplace of the stamping required
unrestricted discharge puth for ine pres. § 179-400-22 Testof tank, by paragraph (@) of this section, the
sure control device at all times when (a) After all items to be welded to the specified markings may be incorporated

~ the tank car is in transport service. - Inner container have been welded in on a data plate of corrosion-resistant

.- (d) Outer shell: The outer shell must Place, the mner contamgr must be pres- metal fillet welded in place on the head
be provided with a suitable safety relief Sure tested to the test pressure prescribed of the outer shell at the “B” end of the -
device to prevent the buildup of annular in §179.401(a). The temperature of the car. . o mEmorthe
Space pressure in excess of the external Pressurizing medium must not €xceed v

pressure for which the inner container 100° F. during the test. The container § 179.400-25  Stenciling, -

was designed, but not to exceed 16 p.si. Must hold the prescribed pressure for a ~(a) The outer shell of the tank must

S tee <t : eriocl of not less than 10 minutes with- e iy oy -
~The discharge capacity of the relieving gut leakage or evidence of distress Alftlgr be stenciled in-compliance with the re-

device must be sufficient o vent pressure the container has passed the pressure Quirements of AAR Speciﬁcations. for

accumulating within the annular space. test, the container and piping must be 'Tank Cars, appendix C,
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- dicated by stenciling in letters 1 14 inches  tion. .

o R¢ M f d vi disehe.r e restrictions see - SR T ThTRn s
| gl?g 40&0'10834-—-'--e-e-—%------------;---( ----- | 179 401—2 R VQ 401--9 e ]79_401.,2 | 179 401_2

"751}31g

 _ (1) The date on which ‘he fr‘ahglble ? (b) If an evacua.ted insula,tion Sys-

disc was replaced and the mltxals of the tem is required in order to meet the

party making the replacement must be heat transfer requirements, the outer

~ stenciled on the outer shell in letters -and ‘shell - must be stenciled “VACUUM -

 figures 1 inch high, . JACKETED” in’ letters 11, inches'high.

(2) The name of the commodlty, fo]- ‘below the car classification
lowed by the word “ONLY"” must be in- 8 179'..400-.26' Ce'rtiﬁea'te -

high on the outer shell immediately ad-
jacent to the housmg conta,inmg the (a) See § 179 5

control valves, - (D) Section 179, 401 would be a.mendedf' |

(3) The mlmmum loading tempera~ to read as follows:

ture and maximum lading welght must § 179 401 Indlwdual speclﬁcatmn re-

~Jbe stenciled in letters at least 1% inches - quurc ments.
hlgh adgacent to the commechty name '(a) In additi

nances a,re as follows

- : . - . .._._I- -I ._.‘. .

| DOT Speel.ﬁeatlen o . 113A60W 113A175W 113CI2OW _': 113D120W

. . LI -
. -, - - :' . “ “ . e —— h v el i .= ] .

Manmumheattransfer(Btu per day per T N B ‘. D
ib. ofwatercapaeitymax) (see § 179.40(- L S S
4(3))__“_,_.__________,_T_____,.,_.,.__,_,_.,._-; = 179, 402_.—1(3) -—1?9_ 4027-1(3). SRR 10.4121;: N -a_o. 3641

~ Bursting pressure p.s.i.. ... hess™TTTttTee- . 2400 T ggg 800 T30
-~ Minimum plate th ekness inehee_:_ | B T R AT T | st

o S-he"- (SGB 5 179 400'6( )) ------------------ . 3/16 LT . 5/16 - 3/16 LT 3/16 equal er exceed the 5p30iﬂ3d minimuvaalue o o |
| ef 0015 ineh T e

(e) In place of mckel-alloy steel f

| Cr s o M o R L plate hlgh-alloy steel blate in . comph-- S

psdy o, oL D L PRI 245 95 o 6 B S :_.--_'ance Wlth paragraph (a) of this serction_.-. LA e
low e e T T S may - be ‘used, "When hlgh-alloy- steel . -

o psi),_.._.;_ _______________________________ L 40'_-_-._-_-,-_- B .-.-35__..-_____- . 86

PR "'"'_.-Preesure eontrel deviee Start-te-vent SR |

Heads (see § 179.400~6(a), (b), and (¢))_ .. .. - 318 . 546 _ 3/13_;‘_z.._:_.-:._----_.;-_- ._ .5,_- | 3/16,
T tpressuf'epsi (see§179 400-22(a)) . . S 60 - o 178 SI2000

- Safety vent burstmgpressure (max. psi).- . 50 S . 175 _ 120 120

'Va]ve start-to-dlseharge pressure p si

(]+3 p,s_i,) ______________________________ | '. 30 115 " 75 75

i “aei e A e e tenm ey : g .. | "t S S I;. Nﬂt required . Nat reqmred,
(max LB 179 402—-1(1)) 179 4024([3).;.i__l_t_.__:,._________,___l_f___l____]_?._ e

Transfer line insulatien (see §179 400~16

4 See . § 179 401—4.

§ 179. 401-—2 Safety rellef devrcc dlS-. 3.- (b) Nmkel-alloy steel Dlate used fOI'
~~ charge restrmnons- e ‘the inner container and ‘appurtenances

.. The dxseharge from all ma,m safety ‘must be 9 parcent nickel steel as spem-fj"-;-_._.;-?:.’--3‘
. telief devices and the vapor-phszse blow-

" down line must discharge to the outside . 8Ppendix M, M3.05. ‘The plate- matenal,

imum lading temperature

f the 1 ing and must be MUst be either quenched and tempered or
gifrggteédp azt;gt;gearh 3 ?wa%r from operat- double normalized -and ‘tempered prior
. ing personnel. This provision does not 'O fabricating , forming, and welding, ex-

o 3&"{}3’,3 t?;osn;?&ezat'felglgﬁ:cf fsgg g;;)enss u;; ‘heated for forming must be heat treated
 lines between the final valve .:md end - after forming in accor dance with the

closure. B procedure established in ASTM S pecifi-

- cept parts, . including - heads, that are

~cation A353-T0 or A553-70, If the hot

§ 179 401-3 Matenal o o forming of douple normahzed and tem-

-- _ on to §179 400 the in-..
~ Stencil, - S | d1v1dual ...:peclﬂca,tion requlrements for
(4) Water capemty stencﬂ is requlred ~ the inner container and its appfurte-%_

St ry vy

L average of each set 1 Specimen only
.' -Sizear | of 3 specimens qof each set of 3

- '. Mmmmm 1mpeet Minlmmn impact |
| - value required for value Permitted on

"speciﬁ:mn' . (ft-1b.) at minys specimens (ft, -lb)

,- Va.lve must be va.cuum jacketed

fled in AAR Specifications for Tank Cars, readas fonows- o

- § 179 402 Speclal cemmodlty reqmre-__f'.'? |
ments for low-temperature tank car’ PR

(a) In additmn to §§ 179 400 : .and

§ 179.402—1 Hydrogen, llqueﬁed

(a) H1gh-a,]]0y steel plate usecl for the pered material is performed after heat- .-

inn ntainer and its a urtenances INg to a uniform temperature within the
r:llusetr bceo ’It‘ype 304 or 304LDI;S qpeCIﬁed range Of ].6'::0"'“h tO 1750:: F the ﬁrSt. .' 1
o m A_AR SDECIﬁcatlons for Tank Cars | -lnormallze from 1650“ F may be Omltwd " xrri 1
appendzx M, M3.03(a). The plaie must - (1) Impact tests must be conducted \f
~ be in the annealed condition prior to at minus. 175° P. for specification DOT-
'fabrlcatmg, forming, and fusion welding, 113D tank cars. Impact test specimens -
(1) Impact tests of plate material from plate material used for inner con-

'must be longitudinal specimens. Impact tainer and apx:urten ances must be trans-
test specimens from test plate welds and Verse specimens ang must meet the .

- to '”pfevent the diSCharge of a mixture

late material used for inner con- requirements shown in the fo]lowing
t;&nerp :ndmappurte nances must have table, Impact test Specimens from test

Impact test values not less than those Plate welds must also meet the require- .

specified in AAR SDGCIﬁcatlons for Tank ments shown in the following table. All
Cars, appendix W, W9.01, at the min- impact tests must be made in accord-

‘ance with W9 01 of appendlx W of the

exceeding 50 percent of the lower flam-

mable limit to the atmosphere under

normal conditions of storage and trans-
port. This device must be set to start-
to-discharge at a4 pressure not greater

itk ..

S mm- . 175°F. o at Imnus 175" F. .

average value for the three specimens is not -
_ . . ——————————  less than 0.015 inch, a retest of three addi-
Ladmg temperature (mlmmum F)-_._....i..;.-_' o *-—423.'_', o .--423-}-.--*.' =20 a....155";.'.-_-_, --
Material (see § 179. 400-7(a)). ... —evma 179, 401-3__'. 179.401-3 179-401-3 = - 1704014 - -

Impact tests (welds and plate material S - Required Required o Net required - 1 Required

| '-.-__value of 0.015 ineh If the requlred- values-i .
Impaect test valves...__._.______ 7 179 401—3(3)(1) .- 179 401—3(3)(1) Net requmed 179 401—4(3)(1)'

_are not obtained upon retest, or if the values
~on the initial test are below the minimum =
"-'f-'-_*required for retest, the plate may be reheat = -
 treated. After relieat treatment, a set of three
"‘-',specimens: nmiust be made, each of which must

' plate is used in place of nickel- alloy_"..:'_’-,:f-___'_f'-" e
 steel plate, impact tests for speclﬂcatmn;__.
DOT__113D tanks are not required. s e
_ RReb High-alloy steel plate may, notbe S
(a)(l)) --------- Smreneeeie 179 401-5 . 1:9 4(1—5: Not required Not requiredtﬁ?'use‘i to f‘?r m a._ pa.r teIan~1nne1:eont;11ner-::___,_:.-if
1 Impaet‘tests Ier test plate welde and plate materlal used fer mner eentaiuer and appurtenanees must be 1n accerd.. T
" ance with AAR Specifications for Tank Cars, Appendix W, Wo.00. - R
R Determmed Ior Hquid ‘methane at a m_a::_i_mum shipping preSbura q‘_f.]ﬂ_.[.l)_h__g;_j,gﬁ. al’_ld 3 start-to-diecharge PIE._S..S_U.I'B .of N

- i5p.s.tg

(a) The loadmg and unloading hne-
-i*‘.speclﬁed In § 179, 400—16(3) (1) must be BRI
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